
Appendix G – Roof Elevated Measurement Criteria Assessment
Remedial Action Report for the Dickson Warehouse

Soil Removal and Building Decontamination
Li Tungsten Property

Li Tungsten Superfund Site
Glen Cove, New York

Structures Acceptance Criteria

For structure surfaces on the Li Tungsten Superfund site (the site), the Nuclear Regulatory

Commission (NRC) Regulatory Guide 1.86 (RG 1.86) values for natural thorium and Ra-226

were used as the beta and alpha surface contamination acceptance criteria, respectively. The

acceptance criteria shown in Table 1-1 are the average total surface contamination and the

average removable surface contamination levels acceptable within an entire survey unit. Using

the methodology of EPA-402-R-97-016, Rev.1, Multi-Agency Radiation Survey and Site

Investigation Manual (MARSSIM) a minimum number of representative data points are located

within a survey unit and the average of each type of measurement is used to demonstrate

compliance by comparing the average activity concentration within a survey unit to the

appropriate values provided in Table 1-1.

Table 1-1 – Structures Radionuclide-Specific Release Criteria (dpm/100cm2)

Radionuclide

Structures
Total

Contamination
(dpm/100 cm2)

Structures
Removable

Contamination
(dpm/100 cm2)

Alpha 100 20
Beta 1,000 200

If any individual measurement is greater than the acceptance criteria in Table 1-1 and the average

activity concentration is below the Table 1-1 values, compliance can still be demonstrated using

the elevated measurement comparison (EMC) methodology of MARSSIM. The EMC allows for

smaller areas of higher average activity concentration within a survey unit to be evaluated by

using area factors (AF). Area factors are simple ratios of the acceptance criteria for a small area

divided by the acceptance area within a survey unit (Table 1-1 values). Since dose based criteria

were not derived for the site, area factors were derived using the NRC DandD code and all default

inputs, resulting in the most conservative area factors possible. The default area factors are

presented in Table 1-2. By substituting the RG 1.86 total alpha and beta contamination criteria in
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Table 1-1 as the survey unit criteria, the EMC criteria for decreasing areas are calculated by

multiplying the Table 1-1 value by the area specific AF. The results are presented in Table 1-3.

Table 1-2 - Structural Surfaces Area Factors

Elevated Area 0.1 m2 0.2 m2 0.3 m2 0.4 m2 0.5 m2 1 m2 2 m2 5 m2 10 m2

Area Factor 100 67 45 30 20 10 5 2 1

Table 1-3 - DCGLEMC Values for Structural Surfaces (dpm/100cm2)

Elevated
Area 0.1 m2 0.2 m2 0.3 m2 0.4 m2 0.5 m2 1 m2 2 m2 5 m2 10 m2

AlphaEMC 10000 6700 4500 3000 2000 1000 500 200 100
BetaEMC 100000 67000 45000 30000 20000 10000 5000 2000 1000

Elevated Measurement Comparison

Both the measurements at discrete locations and scans were used to identify elevated areas within

a survey unit. Although the roof was surveyed as five individual survey units (Table 1-4), the

entire roof surface was EMC evaluated as one large survey unit.

Table 1-4 – Roof Area Survey Units

Survey

Unit

Area (m2) Number of Data

Points

Description

R-3 50 15 Reference Background Area

9-1 1,000 16 West Bay Roof Surface

9-2 1,000 16 Center Bay Roof Surface

9-3 1,000 16 East Bay Roof Surface

9-4 18 16 West Trough Area

9-5 18.3 14 East Trough Area

The data points were equidistant based on an equilateral triangular grid pattern and a random start

point within each survey unit. Survey Units 9-4 and 9-5 included scans of 100% of the area to

identify elevated areas. The data points are presented in Figure 1. Survey Units 9-1, 9-2 and 9-3

included scans of at least 10% of the total surface area, biased to the areas immediately adjacent
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to the roofing material that was removed for off site disposal. The average alpha total Appendix

G -



Appendix G Page G-4

Figure 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

1 Survey Unit 9-1 West Bay Roof SU-9-3-8
2 SU-9-1-7 Survey Unit 9-2 Center Bay Roof Survey Unit 9-3 East Bay Roof
3 N SU-9-2-9 SU-9-3-9
4
5
6
7
8
9 Survey Unit 9-4 West Trough Survey Unit 9-5 East Trough
10
11 SU-9-1-8 SU-9-1-6 SU-9-2-10 SU-9-2-8 SU-9-3-7
12 SU-9-4-1
13 SU-9-5-14 SU-9-3-10

14
15 SU-9-1-9 SU-9-4-2 SU-9-2-11
16
17
18 SU-9-4-3 SU-9-5-13 SU-9-3-6
19 SU-9-1-5 SU-9-2-7
20 SU-9-4-15 SU-9-5-12
21
22 SU-9-4-4 SU-9-5-11
23 SU-9-1-10 SU-9-2-12 SU-9-3-11
24
25 SU-9-4-5
26 SU-9-16 SU-9-5-10
27 SU-9-3-16
28 SU-9-1-4 SU-9-4-16 SU-9-2-16 SU-9-5-9 SU-9-3-5
29 SU-9-2-6
30
31 SU-9-4-6
32
33 SU-9-1-11 SU-9-5-8 SU-9-3-12
34 SU-9-4-7 SU-9-2-13
35
36 SU-9-5-7
37 SU-9-4-8
38 SU-9-1-3 SU-9-3-4
39 SU-9-2-5 SU-9-5-6
40 SU-9-4-9
41
42 SU-9-1-12
43 SU-9-15 SU-9-4-10 SU-9-2-14 SU-9-3-14
44 SU-9-5-5
45
46
47 SU-9-1-2 SU-9-4-11 SU-9-5-4
48 SU-9-2-15 SU-9-2-4 SU-9-3-2
49
50
51 SU-9-5-3
52 SU-9-1-13 SU-9-4-12
53 SU-9-2-1 SU-9-3-15
54 SU-9-5-2
55 SU-9-4-13
56
57 SU-9-1-1
58 SU-9-2-3 SU-9-5-1 SU-9-3-1
59
60 SU-9-4-14
61 SU-9-1-14 SU-9-2-2

Legend
= areas where roofing was removed
= roof static survey points
= trough static survey points Total (m2):

Area Removed (m2):
As Left Area (m2):

Notes

1. The overall grid is 1-meter by 1-meter.
2. Survey Units 9-1, 9-2 and 9-3 are to scale.
3. Survey Units 9-4 and 9-4 ARE NOT TO SCALE. The width is only 0.5 meter for each unit. The length is to scale.

25.5

7.5
18.0

SU 9-5
Area
25.5

7.25
18.3

SU 9-4
Area



Appendix G Page G-5

contamination and the average beta total contamination for the roof are well below the respective

Table 1-1 values:

Average Gross Alpha Total Contamination = 294 dpm/100cm2

Average Gross Alpha Total Contamination in Reference Area (Background) = 336 dpm/100cm2

Average Net Alpha Total Contamination = 0 dpm/100cm2 (< 100 dpm/100cm2 criteria)

Average Gross Beta Total Contamination = 951 dpm/100cm2

Average Gross Beta Total Contamination in Reference Area (Background) = 883 dpm/100cm2

Average Net Beta Total Contamination = 68 dpm/100cm2 (< 1,000 dpm/100cm2 criteria)

Each individual data point greater than the Table 1-1 acceptance criteria was conservatively

assumed to be 0.4 m2 since the majority of the elevated points were against large sections of

removed roof resulting in very small remaining roof surface area. The following unity rule

(MARSSIM) was used to demonstrate compliance with the EMC:

1
)(

1







n

x EMC

EMC

DCGLDCGL



where:

 = is the average total alpha or beta contamination over the entire survey unit,
EMC = the average total alpha or beta contamination over the elevated area x within the
survey unit,
DCGL = the Table 1-1 values for total alpha and beta contamination,
DCGLEMC = (area factor for elevated area x) X (DCGL), for 0.4 m2 areas the values were
3,000 dpm/100cm2 for total alpha and 30,000 dpm/100cm2 for total beta contamination
x = refers to one of the elevated areas within the survey unit, and
n = the total number of elevated areas within the survey unit.

The resulting sum of fractions for total alpha and total beta contamination measurements are:

Total alpha contamination EMC Sum of Fractions = 0.72 (< 1.0 criteria)

Total beta contamination EMC Sum of Fractions = 0.80 (< 1.0 criteria)

Each data point result and the EMC calculations are presented in Table 1-5.
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Table 1-5 – EMC Evaluation Summary

Survey Data Total Std. Total Std.
Net-
Total Net-Total EMC EMC

Unit Point Alpha Error Beta Error Alpha Beta Alpha Beta

(dpm/ (dpm/ (dpm/ (dpm/ (dpm/ (dpm/ Fraction Fraction
100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

R-3 R-3-1 334 93.8 673 277 N/A N/A N/A N/A

Date R-3-2 379 99.7 817 282

6/29/2008 R-3-3 289 87.6 642 276

Alpha R-3-4 295 88.5 606 275

MDC R-3-5 289 87.6 709 279

57 R-3-6 308 90.3 971 288

Beta R-3-7 289 87.6 1,315 299

MDC R-3-8 302 89.5 1,372 301

439 R-3-9 340 94.7 1,105 292

R-3-10 386 100.5 956 287

Roof R-3-11 366 98.0 889 285

Ref. R-3-12 412 103.6 750 280

Area R-3-13 379 99.7 730 279

R-3-14 353 96.4 879 285

R-3-15 321 92.1 832 283

Ave: 336 883 N/A N/A N/A N/A

R-3 Stdev: 41 231

Median 334 832

Min: 289 606

Max: 412 1372

9-1 9-1-1 272 113 535 307 -64 -348

Date 9-1-2 231 106 454 304 -105 -429

7/19/2008 9-1-3 262 112 682 314 -74 -201

Alpha 9-1-4 180 96 542 308 -156 -341

MDC 9-1-5 354 127 814 320 18 -69

108 9-1-6 272 113 469 304 -64 -414

Beta 9-1-7 334 124 711 315 -2 -172

MDC 9-1-8 283 115 682 314 -53 -201

495 9-1-9 447 140 858 322 110 -25 0.0508

9-1-10 365 128 652 313 29 -231

West 9-1-11 242 108 513 306 -94 -370

Bay 9-1-12 436 139 1,130 334 100 247 0.0474

Roof 9-1-13 272 113 498 306 -64 -385

9-1-14 150 89.5 814 320 -187 -69

9-1-15 313 120 1,269 339 -23 386

9-1-16 211 102 513 306 -125 -370

9-2 9-2-1 258 105 -692 322 -78 -1,575

Date 9-2-2 268 107 -317 338 -68 -1,200

7/20/2008 9-2-3 145 81 674 377 -191 -209
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Survey Data Total Std. Total Std.
Net-
Total Net-Total EMC EMC

Unit Point Alpha Error Beta Error Alpha Beta Alpha Beta

(dpm/ (dpm/ (dpm/ (dpm/ (dpm/ (dpm/ Fraction Fraction
100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

Alpha 9-2-4 330 118 -259 340 -6 -1,142

MDC 9-2-5 299 112 -398 335 -37 -1,281

80.3 9-2-6 473 140 491 370 137 -392

Beta 9-2-7 309 114 123 356 -27 -760

MDC 9-2-8 207 95 72 354 -129 -811

611 9-2-9 156 84 -266 340 -180 -1,149

9-2-10 279 109 300 363 -58 -583

Center 9-2-11 248 103 123 356 -88 -760

Bay 9-2-12 299 112 219 360 -37 -664

Roof 9-2-13 279 109 219 360 -58 -664

9-2-14 289 110.6 300 363 -47 -583

9-2-15 279 109 212 359 -58 -671

9-2-16 340 119 -141 345 4 -1,024

9-3 9-3-1 230 98 369 318 -107 -514

Date 9-3-2 239 100 222 312 -97 -661

7/21/2008 9-3-3 453 134 446 322 117 -437 0.0530

Alpha 9-3-4 337 117 222 312 0 -661

MDC 9-3-5 249 102 -24 301 -87 -907

83.5 9-3-6 327 115 257 313 -9 -626

Beta 9-3-7 161 84 250 313 -175 -633

MDC 9-3-8 239 100 425 321 -97 -458

528 9-3-9 288 109 783 335 -48 -100

9-3-10 171 86 916 341 -165 33

East 9-3-11 551 147 531 325 214 -353 0.0855

Bay 9-3-12 375 123 355 318 39 -528

Roof 9-3-13 327 115 355 318 -9 -528

9-3-14 278 107.0 545 326 -58 -339

9-3-15 346 118 145 309 10 -739

9-3-16 337 117 152 309 0 -731

9-4 9-4-1 524 147 1,415 339 188 532 0.0768

Date 9-4-2 422 132 1,760 353 86 877

7/24/2008 9-4-3 248 103 1,496 343 -88 613

Alpha 9-4-4 504 144 1,334 336 168 451 0.0699

MDC 9-4-5 381 126 1,231 332 45 348

80.3 9-4-6 565 152 1,202 330 229 319 0.0904

Beta 9-4-7 514 145 768 311 178 -115

MDC 9-4-8 545 149 849 315 209 -34 0.0836

482 9-4-9 422 132 1,187 330 86 304

9-4-10 299 112 1,981 362 -37 1,097 0.0343

West 9-4-11 483 141 1,011 322 147 128 0.0631

Trough 9-4-12 381 126 1,459 341 45 576
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Survey Data Total Std. Total Std.
Net-
Total Net-Total EMC EMC

Unit Point Alpha Error Beta Error Alpha Beta Alpha Beta

(dpm/ (dpm/ (dpm/ (dpm/ (dpm/ (dpm/ Fraction Fraction
100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

100
cm

2
)

9-4-13 361 123 1,540 345 24 657

9-4-14 402 129.1 1,599 347 65 715

9-4-15 443 135 1,283 334 106 400 0.0495

9-4-16 443 135 1,422 340 106 539 0.0495

9-5 9-5-1 164 84 3,582 477 -172 2,699 0.0877

Date 9-5-2 47 47 2,031 425 -289 1,148 0.0360

7/23/2008 9-5-3 47 47 1,506 405 -289 623

Alpha 9-5-4 15 30 679 373 -321 -204

MDC 9-5-5 239 101 3,033 459 -97 2,150 0.0694

61.8 9-5-6 367 124 2,675 447 31 1,792 0.0575

Beta 9-5-7 58 52 2,675 447 -278 1,792 0.0575

MDC 9-5-8 58 52 3,375 470 -278 2,492 0.0808

601 9-5-9 228 98 2,548 443 -108 1,665 0.0532

9-5-10 122 73 1,729 414 -214 846

East 9-5-11 154 81 3,884 487 -182 3,001 0.0978

Trough 9-5-12 26 37 449 363 -311 -435

9-5-13 175 87 2,874 454 -161 1,991 0.0641

9-5-14 314 114.8 3,852 486 -22 2,969 0.0967

Entire Ave: 294 951 -42 68 0.0000 0.0678

Roof Stdev: 127 993 127 993 Sum of Sum of

Median 285 677 -51 -206 Fractions Fractions

Min: 15 -692 -321 -1,575 Alpha Beta

Max: 565 3,884 229 3,001 0.72 0.80

Conclusion

Both the average activity within the entire roof area and the elevated measure comparison sum of

fractions calculation are below the appropriate criteria. Therefore, the remaining (post decon) roof

surface area meets the acceptance criteria for the site. A summary of the total and removable

contamination results for each roof survey unit are presented in the following tables.
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Table 1-6 – Total Contamination Results for Survey Unit 9

(Total Contamination Results are gross values. Net values derived by subtracting the average

reference area background values, Table 1-5, were used to demonstrate compliance.)

Sample
Point

Sample
Date

Total Alpha
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

Total Beta
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

1 7/19/2008 272 113.4 108.2 535 307 496

2 7/19/2008 231 106.0 108.2 454 304 496

3 7/19/2008 262 111.6 108.2 682 314 496

4 7/19/2008 180 96.0 108.2 542 308 496

5 7/19/2008 354 126.8 108.2 814 320 496

6 7/19/2008 272 113.4 108.2 469 304 496

7 7/19/2008 334 123.6 108.2 711 315 496

8 7/19/2008 283 115.1 108.2 682 314 496

9 7/19/2008 447 140.4 108.2 858 322 496

10 7/19/2008 365 128.4 108.2 652 313 496

11 7/19/2008 242 107.9 108.2 513 306 496

12 7/19/2008 436 138.9 108.2 1130 334 496

13 7/19/2008 272 113.4 108.2 498 306 496

14 7/19/2008 150 89.5 108.2 814 320 496

15 7/19/2008 313 120.3 108.2 1269 339 496

16 7/19/2008 211 102.1 108.2 513 306 496

Count: 16 16

Average: 289 696

Stdev.: 83 237

Median: 272 667

Minimum: 150 454

Maximum: 447 1269

Table 1-7 – Removable Contamination Results for Survey Unit 9-1

Sample
Point

Sample
Date

Removable
Alpha

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

Removable
Beta

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

1 7/22/2008 5 7.8 13.1 -15.3 72.9 144

2 7/22/2008 5 7.8 13.1 43.8 81.6 144

3 7/22/2008 8 9.5 13.1 43.8 81.6 144

4 7/22/2008 2 5.5 13.1 67.4 84.8 144

5 7/22/2008 5 7.8 13.1 -21.2 72.0 144
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Sample
Point

Sample
Date

Removable
Alpha

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

Removable
Beta

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

6 7/22/2008 5 7.8 13.1 37.9 80.8 144

7 7/22/2008 2 5.5 13.1 -15.3 72.9 144

8 7/22/2008 5 7.8 13.1 32.0 80.0 144

9 7/22/2008 5 7.8 13.1 26.1 79.1 144

10 7/22/2008 -1 0.4 13.1 20.2 78.3 144

11 7/22/2008 -1 0.4 13.1 -44.8 68.2 144

12 7/22/2008 5 7.8 13.1 14.3 77.4 144

13 7/22/2008 8 9.5 13.1 73.3 85.6 144

14 7/22/2008 2 5.5 13.1 55.6 83.2 144

15 7/22/2008 8 9.5 13.1 79.2 86.4 144

16 7/22/2008 -1 0.4 13.1 26.1 79.1 144

Count: 16 16

Average: 4 26

Stdev.: 3 36

Median: 5 29

Minimum: -1 -45

Maximum: 8 79

Table 1-8 – Total Contamination Results for Survey Unit 9-2

(Total Contamination Results are gross values. Net values derived by subtracting the average

reference area background values, Table 1-5, were used to demonstrate compliance.)

Sample
Point

Sample
Date

Total Alpha
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

Total Beta
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

1 7/19/2008 258 105.0 80.3 -692 322 611

2 7/19/2008 268 106.9 80.3 -317 338 611

3 7/19/2008 145 81.2 80.3 674 377 611

4 7/19/2008 330 117.7 80.3 -259 340 611

5 7/19/2008 299 112.4 80.3 -398 335 611

6 7/19/2008 473 139.6 80.3 491 370 611

7 7/19/2008 309 114.2 80.3 123 356 611

8 7/19/2008 207 94.9 80.3 72 354 611

9 7/19/2008 156 83.7 80.3 -266 340 611

10 7/19/2008 279 108.8 80.3 300 363 611

11 7/19/2008 248 103.1 80.3 123 356 611

12 7/19/2008 299 112.4 80.3 219 360 611
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Sample
Point

Sample
Date

Total Alpha
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

Total Beta
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

13 7/19/2008 279 108.8 80.3 219 360 611

14 7/19/2008 289 110.6 80.3 300 363 611

15 7/19/2008 279 108.8 80.3 212 359 611

16 7/19/2008 340 119.4 80.3 -141 345 611

Count: 16 16

Average: 279 41

Stdev.: 76 358

Median: 279 123

Minimum: 145 -692

Maximum: 473 674

Table 1-9 – Removable Contamination Results for Survey Unit 9-2

Sample
Point

Sample
Date

Removable
Alpha

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

Removable
Beta

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)
1 7/22/2008 2.11 5.52 13.1 32.0 80.0 144
2 7/22/2008 -0.70 0.36 13.1 20.2 78.3 144
3 7/22/2008 2.11 5.52 13.1 32.0 80.0 144
4 7/22/2008 4.92 7.80 13.1 -27.1 71.1 144
5 7/22/2008 4.92 7.80 13.1 67.4 84.8 144
6 7/22/2008 4.92 7.80 13.1 -3.45 74.8 144
7 7/22/2008 7.73 9.55 13.1 -62.5 65.2 144
8 7/22/2008 4.92 7.80 13.1 26.1 79.1 144
9 7/22/2008 2.11 5.52 13.1 26.1 79.1 144
10 7/22/2008 -0.70 0.36 13.1 -68.4 64.1 144
11 7/22/2008 4.92 7.80 13.1 20.2 78.3 144
12 7/22/2008 2.11 5.52 13.1 55.6 83.2 144
13 7/22/2008 -0.70 0.36 13.1 37.9 80.8 144
14 7/22/2008 2.11 5.52 13.1 -3.4 74.8 144
15 7/22/2008 -0.70 0.36 13.1 55.6 83.2 144
16 7/22/2008 -0.70 0.36 13.1 -62.5 65.2 144

Count: 16 16
Average: 2.46 9.1

Stdev.: 2.69 43.5
Median: 2.11 23.1

Minimum: -0.70 -68.4
Maximum: 7.73 67.4
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Table 1-10 – Total Contamination Results for Survey Unit 9-3

(Total Contamination Results are gross values. Net values derived by subtracting the average

reference area background values, Table 1-5, were used to demonstrate compliance.)

Sample
Point

Sample
Date

Total Alpha
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

Total Beta
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

1 7/21/2008 230 98.1 83.5 369 318 528

2 7/21/2008 239 99.9 83.5 222 312 528

3 7/21/2008 453 134.1 83.5 446 322 528

4 7/21/2008 337 116.7 83.5 222 312 528

5 7/21/2008 249 101.7 83.5 -24 301 528

6 7/21/2008 327 115.1 83.5 257 313 528

7 7/21/2008 161 84.1 83.5 250 313 528

8 7/21/2008 239 99.9 83.5 425 321 528

9 7/21/2008 288 108.6 83.5 783 335 528

10 7/21/2008 171 86.3 83.5 916 341 528

11 7/21/2008 551 147.0 83.5 531 325 528

12 7/21/2008 375 122.8 83.5 355 318 528

13 7/21/2008 327 115.1 83.5 355 318 528

14 7/21/2008 278 107.0 83.5 545 326 528

15 7/21/2008 346 118.3 83.5 145 309 528

16 7/21/2008 337 116.7 83.5 152 309 528

Count: 16 16

Average: 307 372

Stdev.: 100 239

Median: 307 355

Minimum: 161 -24

Maximum: 551 916

Table 1-11 – Removable Contamination Results for Survey Unit 9-3

Sample
Point

Sample
Date

Removable
Alpha

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

Removable
Beta

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)
1 7/22/2008 -0.70 0.36 13.1 26.1 79.1 144
2 7/22/2008 2.11 5.52 13.1 14.3 77.4 144
3 7/22/2008 4.92 7.80 13.1 32.0 80.0 144
4 7/22/2008 10.54 11.02 13.1 -9.35 73.9 144
5 7/22/2008 2.11 5.52 13.1 -15.3 72.9 144
6 7/22/2008 4.92 7.80 13.1 -44.8 68.2 144
7 7/22/2008 4.92 7.80 13.1 -27.1 71.1 144
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Sample
Point

Sample
Date

Removable
Alpha

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

Removable
Beta

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)
8 7/22/2008 16.16 13.50 13.1 8.37 76.5 144
9 7/22/2008 2.11 5.52 13.1 -3.45 74.8 144
10 7/22/2008 7.73 9.55 13.1 14.3 77.4 144
11 7/22/2008 4.92 7.80 13.1 37.9 80.8 144
12 7/22/2008 7.73 9.55 13.1 55.6 83.2 144
13 7/22/2008 2.11 5.52 13.1 -62.5 65.2 144
14 7/22/2008 -0.70 0.36 13.1 -21.2 72.0 144
15 7/22/2008 -0.70 0.36 13.1 49.7 82.4 144
16 7/22/2008 2.11 5.52 13.1 97.0 88.7 144

Count: 16 16
Average: 4.39 9.5

Stdev.: 4.50 40.5
Median: 3.51 11.3

Minimum: -0.70 -62.5
Maximum: 16.16 97.0

Table 1-12 – Total Contamination Results for Survey Unit 9-4

(Total Contamination Results are gross values. Net values derived by subtracting the average

reference area background values, Table 1-5, were used to demonstrate compliance.)

Sample
Point

Sample
Date

Total Alpha
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

Total Beta
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

1 7/24/2008 524 146.7 80.3 1415 339 482

2 7/24/2008 422 132.2 80.3 1760 353 482

3 7/24/2008 248 103.1 80.3 1496 343 482

4 7/24/2008 504 143.9 80.3 1334 336 482

5 7/24/2008 381 126.0 80.3 1231 332 482

6 7/24/2008 565 152.1 80.3 1202 330 482

7 7/24/2008 514 145.3 80.3 768 311 482

8 7/24/2008 545 149.4 80.3 849 315 482

9 7/24/2008 422 132.2 80.3 1187 330 482

10 7/24/2008 299 112.4 80.3 1981 362 482

11 7/24/2008 483 141.1 80.3 1011 322 482

12 7/24/2008 381 126.0 80.3 1459 341 482

13 7/24/2008 361 122.7 80.3 1540 345 482

14 7/24/2008 402 129.1 80.3 1599 347 482

15 7/24/2008 443 135.2 80.3 1283 334 482

16 7/24/2008 443 135.2 80.3 1422 340 482

Count: 16 16
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Average: 434 1346

Stdev.: 88 314

Median: 432 1375

Minimum: 248 768

Maximum: 565 1981

Table 1-13 – Removable Contamination Results for Survey Unit 9-4

Sample
Point

Sample
Date

Removable
Alpha

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

Removable
Beta

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)
1 7/24/2008 2.11 5.52 13.09 -21.2 72.0 144
2 7/24/2008 2.11 5.52 13.1 55.6 83.2 144
3 7/24/2008 -0.70 0.36 13.1 20.2 78.3 144
4 7/24/2008 4.92 7.80 13.1 20.2 78.3 144
5 7/24/2008 2.11 5.52 13.1 -15.3 72.9 144
6 7/24/2008 2.11 5.52 13.1 -3.45 74.8 144
7 7/24/2008 7.73 9.55 13.1 32.0 80.0 144
8 7/24/2008 2.11 5.52 13.1 -21.2 72.0 144
9 7/24/2008 2.11 5.52 13.1 32.0 80.0 144
10 7/24/2008 2.11 5.52 13.1 -38.9 69.2 144
11 7/24/2008 2.11 5.52 13.1 8.37 76.5 144
12 7/24/2008 4.92 7.80 13.1 8.37 76.5 144
13 7/24/2008 -0.70 0.36 13.1 8.37 76.5 144
14 7/24/2008 -0.70 0.36 13.1 43.8 81.6 144

Count: 14 14
Average: 2.31 9.2

Stdev.: 2.33 27.1
Median: 2.11 8.37

Minimum: -0.70 -38.9
Maximum: 7.73 55.6

Table 1-14 – Total Contamination Results for Survey Unit 9-5

(Total Contamination Results are gross values. Net values derived by subtracting the average

reference area background values, Table 1-5, were used to demonstrate compliance.)

Sample
Point

Sample
Date

Total Alpha
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

Total Beta
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

1 7/23/2008 164 84.0 61.8 3582 477 601

2 7/23/2008 47 47.3 61.8 2031 425 601

3 7/23/2008 47 47.3 61.8 1506 405 601

4 7/23/2008 15 30.5 61.8 679 373 601

5 7/23/2008 239 100.6 61.8 3033 459 601
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Sample
Point

Sample
Date

Total Alpha
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

Total Beta
(dpm/100cm2)

UNC
(dpm/100cm2)

MDC
(dpm/100cm2)

6 7/23/2008 367 124.0 61.8 2675 447 601

7 7/23/2008 58 51.8 61.8 2675 447 601

8 7/23/2008 58 51.8 61.8 3375 470 601

9 7/23/2008 228 98.4 61.8 2548 443 601

10 7/23/2008 122 72.8 61.8 1729 414 601

11 7/23/2008 154 81.3 61.8 3884 487 601

12 7/23/2008 26 37.0 61.8 449 363 601

13 7/23/2008 175 86.6 61.8 2874 454 601

14 7/23/2008 314 114.8 61.8 3852 486 601

Count: 14 14

Average: 144 2492

Stdev.: 111 1092

Median: 138 2675

Minimum: 15 449

Maximum: 367 3884

Table 1-15 – Removable Contamination Results for Survey Unit 9-5

Sample
Point

Sample
Date

Removable
Alpha

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)

Removable
Beta

(dpm/100cm2)
UNC

(dpm/100cm2)
MDC

(dpm/100cm2)
1 7/22/2008 2.11 5.52 13.09 -21.17 72.01 144
2 7/22/2008 -0.70 0.36 13.09 -50.70 67.20 144
3 7/22/2008 2.11 5.52 13.09 -9.35 73.85 144
4 7/22/2008 2.11 5.52 13.09 -21.17 72.01 144
5 7/22/2008 7.73 9.55 13.09 49.71 82.43 144
6 7/22/2008 2.11 5.52 13.09 -3.45 74.75 144
7 7/22/2008 -0.70 0.36 13.09 55.62 83.24 144
8 7/22/2008 4.92 7.80 13.09 -21.17 72.01 144
9 7/22/2008 2.11 5.52 13.09 43.81 81.61 144
10 7/22/2008 -0.70 0.36 13.09 61.53 84.04 144
11 7/22/2008 2.11 5.52 13.09 -32.98 70.13 144
12 7/22/2008 2.11 5.52 13.09 20.18 78.26 144
13 7/22/2008 2.11 5.52 13.09 -27.07 71.08 144
14 7/22/2008 -0.70 0.36 13.09 61.53 84.04 144

Count: 14 14 14
Average: 1.91 7.52 1.91

Stdev.: 2.33 39.71 2.33
Median: 2.11 -6.40 2.11

Minimum: -0.70 -50.70 -0.70
Maximum: 7.73 61.53 7.73


